1. Introduction {#s0005}
===============

As the COVID-19 pandemic continues, associated neurological complications are being increasingly described. According to an observational study from Wuhan, China, 36.4% of patients infected with SARS-CoV-2 demonstrated neurological manifestations [@b0005]. The virus has been linked to several different types of neurological complications, including hyposmia, hypogeusia, encephalitis, headache, neuropathy, and stroke [@b0010]. It has been speculated that these manifestations may result from direct viral entry into the central nervous system via multiple mechanisms, such as retrograde neuronal migration and hematogenous spread [@b0015]. Subsequent passage into neurons is likely mediated by binding to the cellular angiotensin-converting enzyme 2 (ACE2) receptor, which is a known route of cellular entry by both SARS-CoV and SARS-CoV-2 [@b0020]. ACE2 is expressed throughout the brain, including in the brainstem, and viral involvement of the brainstem cardiorespiratory centers is thought to play a role in the severe respiratory symptoms experienced by many infected with SARS-CoV-2 [@b0025]. In addition to direct neuronal invasion, neurological manifestations of SARS-CoV-2 infection also result from an autoimmune response to the virus. SARS-CoV-2 has been associated with a severe inflammatory response in a subset of patients [@b0030]. Additionally, it has been linked with neurological immune-mediated conditions such as Guillain-Barré syndrome, acute disseminated encephalomyelitis, and acute hemorrhagic necrotizing encephalopathy [@b0035], [@b0040], [@b0045].

Mild encephalopathy with reversible splenium lesion (MERS) is a clinico-radiographical condition that is characterized by a reversible lesion isolated to the corpus collosum on magnetic resonance imaging (MRI) [@b0050]. Patients with MERS typically present with fever and associated encephalopathy and lethargy [@b0050]. Other neurological manifestations that have been reported are seizures and behavioral changes [@b0050]. MERS has been associated with antiepileptic medication withdrawal, high-altitude exposure, and metabolic disturbances, but it is most commonly associated with infection [@b0055]. Here, we describe the case of a patient with MERS and evidence of COVID-19 infection, which has not been previously reported.

2. Case presentation {#s0010}
====================

A 69 year-old man with hypertension and recent visit to Nigeria presented to the hospital with acute-onset encephalopathy and high grade fever. His neurologic exam on presentation was significant for disorientation, inattention, and bradyphrenia without focal deficits.

A metabolic and extensive infectious workup, including serological and CSF testing for pathogens associated with his recent travel, only revealed elevated SARS-CoV-2 IgA and IgG antibodies, suggesting recent exposure. Polymerase chain reaction (PCR) testing of nasopharyngeal samples for SARS-CoV-2 was negative. A lumbar puncture showed normal cerebrospinal fluid (CSF) leukocyte count, protein, and glucose. He had significantly elevated systemic inflammatory markers, including elevated c-reactive protein (CRP) (50.32 mg/dL, ref \<0.50), interleukin-6 (18.58 pg/mL, ref \<5.00), fibrinogen (\>1000 mg/dL, ref 173--430) and d-dimer levels (6.40 μg/mL, ref \<0.50). Electroencephalogram (EEG) showed diffuse slowing. Brain MRI revealed a non-enhancing region of restricted diffusion and fluid-attenuated inversion recovery (FLAIR) hyperintensity in the splenium of the corpus callosum ([Fig. 1](#f0005){ref-type="fig"} a--c). Magnetic resonance angiography (MRA) of the head and neck was unremarkable. An echocardiogram showed new-diagnosis heart failure, with an ejection fraction of \<30%. He was treated with anticoagulation given concern for cardioembolism in the setting of heart failure and suspected prothrombotic state. His encephalopathy resolved over the course of two weeks. At that time, a repeat brain MRI showed complete resolution of the corpus callosum lesion ([Fig. 1](#f0005){ref-type="fig"}d--f), consistent with MERS.Fig. 1A reversible splenium lesion on MRI in a patient with antibodies to SARS-CoV-2. Initial MRI brain showed a midline splenium increased signal on (a) DWI and (b) FLAIR, and decreased signal on (b) ADC sequences. After two weeks, there was complete reversal of these changes on (d) DWI, (e) ADC, and (f) FLAIR sequences.

3. Discussion {#s0015}
=============

In this report, we present a case of mild encephalopathy with reversible splenium lesion in a patient with COVID-19 antibodies and a proinflammatory marker profile that has been associated with SARS-CoV-2 infection [@b0060]. His clinical syndrome of fevers and encephalopathy in conjunction with a reversible midline splenium lesion on brain MRI, is characteristic of MERS [@b0065]. Typical imaging features of the MERS defining lesion, as noted in this case, are high signal intensity on T2, FLAIR, and diffusion-weighted imaging (DWI) sequences, decreased intensity on apparent diffusion coefficient (ADC) maps, and no contrast enhancement ([Fig. 1](#f0005){ref-type="fig"}). This condition, more commonly seen in Asian populations and children, but also reported in other populations, has been associated with metabolic abnormalities, antiepileptic medications, but most frequently with infections such as influenza virus [@b0065], [@b0070]. Although the pathophysiologic mechanism underlying MERS is unknown, it is believed that intramyelinic edema and inflammation within the splenium may be the result of a spontaneously reversible autoimmune response, with complete resolution of clinical and radiographical abnormalities seen in most instances [@b0070], [@b0075].

In our case, such a response to SARS-CoV-2 is suggested by the presence of antibodies to this virus, a pro-inflammatory laboratory profile which has been associated with SARS-CoV-2 infection, including elevated D-dimer, CRP, fibrinogen, and interleukin-6 levels [@b0060], and the absence of other etiologies. This is the first case, to our knowledge, demonstrating that MERS can be a consequence of exposure to the virus. Although presumably an autoimmune response, such as has been recently recognized in other immune-mediated neurological complications of COVID-19 [@b0035], [@b0040], [@b0045], the exact mechanism(s) by which MERS may result from SARS-CoV-2 are unknown and warrant future study.

4. Conclusion {#s0020}
=============

In summary, we report a case of MERS in a patient with evidence of SARS-CoV-2 infection. To our knowledge, this neurological complication has not been previously described in association with COVID-19. Given what is known about the pathophysiologic mechanism of MERS and the presence of antibodies to SARS-CoV-2 in our patient, we propose that MERS may result from an autoimmune response to the virus. We suggest that MERS should be considered in a patient with encephalopathy and a diffusion-restricting, FLAIR hyperintense lesion in the splenium of the corpus callosum in a patient with testing consistent with recent COVID-19 infection.
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